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Background: Recurrent vascular access failure is a major cause of morbidity in patients receiving long-term hemodialysis.
Central venous catheters are often necessary for dialysis, and easily accessed vessels (ie, the internal jugular vein and
subclavian vein) frequently occlude because of repeated cannulation. When standard access sites occlude, unconventional
access methods become necessary. We report a technique of placing hemodialysis catheters directly into the superior vena
cava (SVC).
Methods: Between January 2002 and December 2004, 22 patients with documented bilateral jugular and subclavian vein
occlusion underwent transthoracic SVC permanent catheter placement. Femoral vein access was obtained, and a sheath
was placed. Under fluoroscopic guidance, a diagnostic catheter was then inserted into the SVC, and a venogram was
obtained. By using the fluoroscopic image as a reference guide, supraclavicular access directly into the SVCwas performed
with lateral and anteroposterior views to better localize the SVC. Once venous blood was obtained, a hydrophilic wire was
passed into the inferior vena cava. A 5F sheath was then placed, and, with the use of an exchange catheter, the wire was
switched for a stiffer wire. The hemodialysis catheter was then placed in the standard fashion over this wire.
Results: In a 24-month period, 22 patients underwent transthoracic permanent catheter placement. All patients had the
permanent catheters successfully inserted. Two major complications occurred. One patient experienced a pneumothorax,
and another patient experienced a hemothorax. Both patients were successfully treated with chest tube decompression. All
permanent catheters functioned immediately with a range of 1 to 7 months.
Conclusions: Transthoracic permanent catheter placement is an appropriate alternative for patients in whom traditional
venous access sites are no longer available. ( J Vasc Surg 2005;42:286-9.)Percutaneous placement of catheters for hemodialysis is
frequently necessary in the renal failure population as a
bridge until the maturation of arteriovenous fistulas or
grafts.1 Less commonly, these large-bore catheters are nec-
essary for permanent hemodialysis access in patients who
have exhausted peripheral fistulas or grafts or in patients
who cannot tolerate peripheral access. Multiple approaches
to the venous system are used for catheter placement. The
internal jugular and subclavian vein are the first veins ac-
cessed when hemodialysis is initiated. These veins are very
easily cannulated and can be punctured without imaging
assistance. However, because of overuse in long-term pa-
tients, these veins often become stenotic or occlude, thus
necessitating alternative access.2-6
Placement of catheters in the thoracic region is believed
to be superior to femoral catheters because of the infection
risk and risk for femoral vein stenosis or thrombosis; how-
ever, this is difficult in the face of occluded internal jugular
(IJ) and subclavian veins. We evaluated a method of access-
ing the superior vena cava (SVC) via a fluoroscopically
guided supraclavicular approach in patients with known IJ
and subclavian vein occlusion.
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286METHODS
Between January 1, 2002, and December 31, 2004, 22
renal failure patients with documented bilateral IJ and
subclavian vein occlusion were evaluated for percutaneous
hemodialysis access. All patients had been on dialysis for
many years with numerous prior access grafts or catheters.
All the patients seen had, at the time of evaluation, patent
femoral veins. Cuffed hemodialysis catheters were believed
to be indicated for more secure access while other methods
of hemodialysis were considered.
Procedures were performed in the peripheral interven-
tion suite or operating room by using standard fluoroscopic
equipment. Access via a femoral vein was obtained either by
use of a fresh femoral vein puncture or by use of a catheter
already in the femoral vein. If a catheter was already in
place, this was exchanged for an 8F sheath. For new access,
a 5F sheath was placed. A wire was then guided into the
most superior portion of the SVC, and a diagnostic catheter
was inserted. A central venogram was performed to assess
the location of the SVC in relationship to the right clavicle
(Fig 1). If more superior access was noted, ie, subclavian or
IJ remnant, the catheter was then maneuvered into this
vein. The catheter was then left in place for guidance during
needle passage.
The right supraclavicular area was anesthetized, and a
standard 18-gauge 2.75-inch introducer needle was ob-
tained for accessing the SVC. With the anterior-posterior
venogram as a reference guide, the needle was inserted and
directed toward the SVC. Constant negative pressure was
applied to assess successful access (Fig 2). If, after two
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successful, lateral views were used. Two additional passes
were made with this additional information, and the pro-
Fig 1. Central venogram demonstrating the remaining stump of
the superior vena cava.
Fig 2. An introducer needle is guided into the superior vena cava
from a supraclavicular puncture. The diagnostic catheter is left in
place to aid in accurate placement of the needle.cedure was abandoned. In rare circumstances in obesepatients, extra-long spinal needles (3.5 inches) were neces-
sary to reach the SVC. Once venous blood was obtained, a
hydrophilic wire was inserted. This was passed into the
inferior vena cava when possible. If difficulty was encoun-
tered during passage of the wire, a venogram was obtained
via the needle to assess for location. If the needle was noted
to be in the correct position, minor manipulations were
performed to aid in the passage of the wire, or a snare
(Gooseneck, Microvena, or En-snare; InterV Gainsville,
FL) was inserted from the groin to pull the wire into the
inferior vena cava. For incorrectly positioned needles, the
needle was redirected, and new attempts were made.
After successful placement of the wire, a 5F sheath was
placed, and an exchange catheter (straight taper catheter)
was inserted over the wire. A standard wire or super-stiff
wire (Amplatz; Cook Inc. Bloomington, IN) was inserted
for better tracking of the large dilators into the SVC. Once
placement into the inferior vena cava was obtained, an
incision in the neck at the wire exit point was made, and the
procedure was completed in standard fashion.
RESULTS
Over a 2-year period, 22 patients underwent 23 at-
tempts at placement of transthoracic cuffed hemodialysis
catheters (Cannon Catheters; Arrow International Read-
ing, PA). One patient had two attempts made. During this
patient’s first procedure, the SVC was cannulated, but the
wire did not pass. The patient began having respiratory
difficulties that were later determined to be due to obstruc-
tion from obesity and oversedation. Immediate fluoro-
scopic examination revealed no pneumothorax. The second
attempt, performed with the patient under general anesthe-
sia, was successful. The remainder of attempts had cuffed
hemodialysis catheters placed successfully.
Three patients had procedure-related complications.
One patient experienced a significant pneumothorax that
was immediately recognized by fluoroscopy and treated
with tube thoracostomy. This pneumothorax was noted to
have developed immediately after passage of the large dila-
tor required before insertion of the peal-away sheath. The
second complication was the development of a large hemo-
thorax the evening after placement. This was also treated
with chest tube placement. A third patient experienced
unilateral arm and face swelling the day after the procedure.
Duplex scan revealed no compressing hematoma or new
abnormalities. This resolved within 1 week of the proce-
dure.
All cuffed hemodialysis catheters functioned immedi-
ately with a range of 1 to 7 months. One patient had the
cuffed hemodialysis catheter removed because of infection
noted 1 month after insertion. Cuffed hemodialysis cathe-
ters were removed once alternative permanent access was
obtained. Three patients were lost to follow-up, and three
patients have died.
DISCUSSION
Hemodialysis access remains an enormous clinical
problem in caring for the renal failure patient. There is no
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arteriovenous grafts. However, this is only one aspect of
angioaccess. Percutaneous catheters are frequently used for
temporary hemodialysis and, at times, permanent hemodi-
alysis.
Complications associated with central venous catheter
placement are infrequent. Pneumothorax, arterial punc-
ture, and hemorrhage can and do occur. Blind insertion of
central venous devices is associated with a higher rate of
pneumothorax.7 It is well known that catheters placed in
the subclavian vein cause stenosis or occlusion in up to 50%
of patients.2,3 As a result, IJ insertion is advocated. Al-
though IJ vein catheters cause much less stenosis and
thrombosis, prior cannulation is associated with occult
lesions.4-6 Once these vessels become no longer usable,
alternative sites are sought.
Multiple alternatives to the IJ and subclavian vein have
been used. The femoral vein is the easiest vessel to access as
a substitute for the IJ and subclavian veins. However,
long-term femoral vein catheters are also associated with a
higher risk of iliac vein stenosis.8 Furthermore, infection
rates for catheters are as high as 40% to 50%, and bacterial
contamination is even higher if the catheter exit site is near
the groin.9,10 Another consideration is the possible need
for a femoral arteriovenous graft; this would be problematic
after multiple femoral catheters. Alternative access such as
the intercostals and translumbar, gonadal, and hepatic veins
are believed to be unsuitable for general practice.11 The use
of central venous collaterals located in the neck has been
described.12,13 This technique is an excellent method of
obtaining access for placement of hemodialysis catheters,
but this relies on the ability to pass a wire and snare into a
vein that can be visualized with duplex ultrasonography.
Once ultrasound-guided access is obtained, the snare is
used to pull the wire into the inferior vena cava. In our
patients, we were unable to pass the wire beyond a remnant
of SVC and believed that direct access was best. In addition,
surgical access to the SVC has been described for catheter
placement. Although this is certainly an option when one
has occluded all major veins, including the inferior vena
cava, it should be viewed as an absolute last resort, and
strong consideration should be made for a chest wall graft
for better long-term access.14
Transthoracic cuffed hemodialysis catheters are an al-
ternative method of placing catheters into the SVC. The
direct supraclavicular approach to the subclavian vein has
been described as an alternative to infraclavicular subclavian
and IJ placement.15 Although this route as described is
similar to our technique, it is blind and requires patency of
the central vessels. Supraclavicular hemodialysis catheter
placement by using a percutaneously placed infraclavicular
wire as a guide has been described.16 Although this cer-
tainly is a viable option if the subclavian is open, it does
subject the patient to two separate punctures that may
increase the risk of pneumothorax. In comparison to the
use of collateral veins, the transthoracic technique serves as
an option when passage of a guidewire via these small veins
into the central circulation is not possible.The transthoracic approach should be used only when
conventional means have been exhausted. The early 10%
complication rate means that extra caution should be used
when this technique is used. Patients with severe pulmo-
nary disease or cardiac disease may be eliminated from
consideration. Furthermore, a minimal remaining SVC
should lead one to proceed cautiously in attempting this
technique. In theory, the shorter the remaining stump, the
more likely the puncture is within the pericardial sac, and
this could lead to a devastating complication if there is
postplacement bleeding. The use of micropuncture needles
and sheaths may help to decrease the complication rate;
however, difficulty with venous return and clotting in the
small needle may make this unreliable. Furthermore, liberal
use of multiple views will help to better visualize the venous
target for accurate placement.
The transthoracic method allows for continued place-
ment of a cuffed hemodialysis catheter in the chest without
the complications associated with femoral placement. Con-
sideration of this technique should be made in someone
with difficult central vein access.
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Dr Richard L. McCann (Durham, NC). I want to thank the
authors for the courtesy of a preliminary draft of the manuscript in
advance of the meeting. This paper is perhaps more controversial
than it might seem at first glance. The authors have described a
technique and early experience with fluoroscopically guided direct
puncture of the superior vena cava for placement of tunneled
cuffed dialysis catheters. The manuscript does not state how many
of the 22 cases were “destination,” or permanent, catheters and
how many were temporary catheters for use while a lower extrem-
ity access was maturing. Our experience with both of those strat-
egies for long-term access has been very poor, principally due to
infection. In our experience, as well as many reports in the litera-
ture, as many as 50% of grafts placed in the thigh require removal
for infection. Also in our hospital the long-term use of a tunneled
cuffed dialysis catheter is the most common cause of bacterial
endocarditis requiring valve replacement.
We have previously presented at this forum our series of
anterior chest wall grafts which drain into either the subclavian or
jugular veins. When faced with “limited venous real estate,” we
would prefer to use the anterior chest wall for permanent access
even if it requires that the venous anastomosis be made to the
superior vena cava or even the right atrium. We would then use
lower extremity or transhepatic access for the temporary catheter,
aiming for removal of the temporary catheter within 2 weeks.
With these considerations in mind, I would ask the authors
three questions. First, how many of these were “destination”
catheters? Second, is your experience with thigh grafts more favor-
able than ours? Third—a practical question—do you use any
special techniques for catheter removal, if that becomes possible?Dr Wellons. To answer the first question, I do not have the
exact data on howmany were intention to treat. For themajority of
these patients, though, this was a final destination. Some did have
femoral grafts placed at a later date, but I do not have the exact
numbers.
We do have a similar experience with femoral graft infection
rate. It tends to be unfortunately high, and we are a little bit more
selective about who we put femoral grafts in and have used
cryotissue in that area with fewer infectious complications.
As far as the techniques for removal of this, quite honestly we
have had no difficulty just pulling these out after a month or two
and holding pressure like you would any standard permanent
catheter. Certainly it has been a concern of mine for people who
have had to have these removed in a short period of time. One
patient did have an infection less than a month after insertion, but
she had no adverse effects from having it removed within that
period of time.
Unidentified Speaker. I have a question. I think one of the
unintended and perhaps unexpected consequences of the “fistula
first” initiative, which is huge in Texas, is prolonged catheteriza-
tion while you are waiting for a fistula doomed to failure to fail and
a rash and epidemic of central venous wipeouts. This has been
exacerbated in our community by the advent of interventional
nephrologists, which are a sort of a new breed. Have you all had
experience with these?
Dr Wellons. It depends on the nephrologist. Actually I am
pushing more fistulas than some of the nephrologists, who tend to
like—for whatever reason—a nice polytetrafluoroethylene graft in
the upper arm that they know will work. We do have an interven-
tional nephrologist in Atlanta who has taken some business away,
but this has not significantly changed our treatment schemes.
